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Ucl’ Hellrr, p. I

KIN~TIL ANTI IX411! TBRILI?4 MEA IIRWENTS OF CMI. l~RYIN(;

AI,lh,m\ H, .lcr and (-my R. n. Ellil~ll
I.c?!IAlam., ti N.ici. mdl Lal,t,Inll,ry

l.,>ti Alam,!s , NM H75..’,

It 1s. u,:: ~11, km Ih., [ III, I tm,v.h I ,1 w.ntt, r

Klt,l[ iv 1,,, I’,,,,. v,: th, p rmI.. IhI ; I Iy JIItl p.,rt~.llv

I*I nl,. 1$:, I, W-, .,l, L ,,8,, :,. ,., ~,,, Flu, tl,llld ,$1,,1,

S. 1) .l\l.::i ti.,slt) , l’. ubI t’orntr,. N, ] b~t, S,I tit, w

Mt, ?,l, i ,“. 111 ,U,rs,ll.lry, ~til,+, .Iut, nl t ,,, ,1 I t,.

,Ii Lit,n,. t.]n pr,, t {,(.,1 l,, J m,,lt, KU, L,lhl,. , ,111, 11, -
nl,,n lit, L.Iu. a. ,)1 n,nl)v l;,, t r+ 1,,, Iu,li,,r:

Uh,l I k hmll~l IV ‘ tWJl,l!. t 1,,11 4
Iml,, %,v, ,l 8 br, bt ttrl;.ti,.. 8.1 III, I’lt

pvl!lv!. i,. ,ILII ”-”

Ill, 1 1,.l~a,,l 11,,, I 1,~1, ,,1, 1“

Atil\,. !I1l. by.,.$It!. I ht, rm,sti\nn,u,,, , s ,,!)uI I \ )s~t). 1

111,,1111 v ,,. 1,,, , 11$~11 1,.1, !l>$,, ,1,,,,,

Hralllc I II \lll,lv , 1 I ,11~1,. 11,,,11\

I ,,. 111 r,,, Illwl,:

11,t!l, a n!1 ,lIVI 1,.1,,,,,,1 ,1,, I p,!til, Itn,.. ‘

111 ).IsIII t,l III,, \tIv Liadl lmpt, ftdnut. ,s1
,,,,81 n,s. l,lt, lt I 11! %ul~ Irt I 11.1% 1,,, I 1,,,,,, ill, 8wl -

IPIIII !. I1lJv. t.,11 III*I w,, rkt, r!. ,11,1 t$,l r,,,., jv,

41111 t lo 11,. 11),.11,1111), Ill. 11.blbll, ,,1 bb,,ui , 111.
.,, ,,, ,, , .. ,., I)v, lu, la,, .l!. Ill W,ll I ,.#.ll. ha,,,, ,,1
I 11, I 11,.,,,,, .,lv,,,l,,, , , % ,.1 m,.1,.,,[to ., ..11.11,,,, .,,
! ,,, ,, , (::,.,. n, l., . /,!1 t,r,, ,,11, ,, th, ,,,11 111,1

W’,t. Wllllh 111, Iu,ll,,. 18,,11,1 !, ,11 . 111011, ... ) MI, .

1*,, ,I!I I v I Ivl I IU4V4, 1!! 1,11 , I ,,ti ,1,r ,,.lll’,.l ,11,111, ,,1
I h, I 1,,,111,,s,lvll,llnl , > !,1 ,lJh$, l l,! 1,,,, ,11,,1 ,1,. ..,,1 ,,-

11,4’’-11, 1-111 111,. klllvll, !l “.%8, s I all’,1 will 111,$
,Ipl,lms.1, 1, !,, ,.ql, l I il!l 1,,,, IL, V,. ,,,91 l,,.,.,, ,,1,,,1,,,,1,

Iil nl~lllldl,ll Will, 1:. ,“”,. 1s91 ,,,,, ! In#, I.,.
!lll,. , 111,,1,. III d 11111,9. .ml,.illll 1,1 I I lrtnllIlr 1,11
I h ,, ,1,,1 I 11!1 1,, ,1,, v,, l!!p, d ,11,1 Illp fi!lll!, l 1,1 I!w

,111s1d,.~<,11,1 18.11 %s1 \,,, ,nssl. ,,,, ,Ill”lvml .,,1,
. ,1,. ,1,.... -1, “,,,,, ,,, 1,,1, ,,, ,, “l! , ~,, ,,. ,1,. “,!, ,,.

11 ,9,, bm~l,,,, asl” l,, 11,,. lb),, ,n”a., “1,. .Imlln, ,

! lb,, t h,. , ,9,1 I -tn,sl ,,1,,, ,. , ““,. , I,,, ti, tv,., , 11,,. ,,.

Ill 1 1!1. Llllvl 1, 61.1I II , 111,, 4111,4,, 11,$ JIdqu,l I 8
,., ,.. , ,“,,. ,!, , I l.!, 1,,, 1,,,,,.,, “,,. ,,\,, l I,+I,,F ,,, ,

1,11.! 1.11, IIlllllli. l: !,1 11,,. ,,,. !,”mlsv-r,..

“I’ll! V.11,,,1 1.tl.uu\ll,, M1.il.:lllmm,,,l “ I.. p!ul,. !l

I, NI’I.NIHI,NIAI IN FIIIWAT1!IN

lhl. Il,ll,lllt r ,V,ll,m \,r\, Ill 1,! iht]?

mt,ib:ttfirr~vdl,,ar l,rt,5~t,lt.-t4n19,9,4bt I*w rrl ,81 14,11-
.I, ,p. 1!!1 QVhlr! n,. In whla II 3,411Y 08111 I Imll,,, ua,lll

!,. Ulvlllll, .lllllv Vn, 1,111 l,,, Fl&llll 1 ill,ll,illt,:,

1~1.t 1,1 1111, .Vhla,!ll,

,, ,. .,11,01. ,111 11,.,. , ,.,,,, ~ I,l,r:,l 1,,11 IIlh,

(al) IN .lIl;, til,, ,l lab .Illtil,,,l II I1ti d,lm (1, ) whi, h

1., 1411,s1,,.,, ,,. s1 11, s,,, 11, ,.,,W, I 111,,,,,1,,11 Wir ,. (, J .

Ill. !,lll$ 1.,,1 1 I 11,, .,1 !,, I , , ,,,,,,, s, 1,.,1 !,, ,,,1 Illhdlvl 1 -

t dl I 1,1114111, ,, .Il!!! v,, (11,.t .I,%,wut] I,v 4, ~i,lt,.lrm .In,l
., 11.,1.. “,,, ,,,,,,. ,,, .,, h,, , , 1!1) , Ii ,,p?ralfoll, ln,’!nl
I ,.,1 (1) ,81 8,11,, 1,:.1,,,,,,1,,14 l,, 4.1181 111,1 :1!1,,1
wi[h W,, l,l v,, ,,,,, 11,.,, .1 Ia, ..vlva>ll ,<1 -,,ltl’l’ (f 1

Ii ,,

\

III(.

b



U(.( llcllcr, p. 2

rrl n Inwrr Lm,lpcrnturc. The vapw praammrrc O!

Lhr rCn&, t\l,l r walr!r ●VLO Lhr Wpur pra. mnurr

thrllunha,ut Lht tiynca-. ●nd Lht, CUI I ●.imurbn aw
dcm. rhn uetvr unll ! clru mt, i fit -teal r.-mMmILi. m
I!, :,r. !pr.r I., r Imtlslyllly Lhu unhir. nl tioLvI

V.: PSII preunure.

Tht” wui)iht IIv(ult”d LII nul I Lhu ●MlyLi La)
hiilnnrr 16 rrl,ILLxl LII Lhr ctm~lmi Li#,n ,1 lhr.

❑ t,lht L, M!. SImItll Itnlly, the nu~pv II HiIur rlys -

LSWI 1,~ t’, umLt. rh.1 I ~IIIL.rd %11 Lht IJ.11’I-w WL!I uhl
, hI 11:, iIL thr h,a I.IULU <au hc dcLe L Lrd . in
I,MI 1 i,vr. Lhrrr i II im Irvt, r aILvarrbIua. Iwcauhw

LII,. m,,h.lurr Ir.lnwlt, rh . Ik timn IIS tar u:.

1h,. 11,1;,11111. Jrnl 11,11)Xh , Thuh , 11.111-m~ fihi ill,
,, I m,. 1,,1 IIr,. L, III ru,qdi ly ha, da L1,tl L-d. Ttw

m ,I!l L,WII M,MUIIII’ lni Li ill !Y UVly.h. md ~(mj m.:
I N Iltt. prcr.r.ul t,xprrlmunlh .

~hr Ihvrcmniyllmlt ●clivl[y III Lhlh WL1sr
In LhI, Frolf,l 11,.11 i h WHHVIII 1:111, Ihv prt, usur,,

r.ll i,.. I’lr , Wht, rr 1’ i !I Lhl” 5 Ip.lr prcnnurv iIl

tilvr Jt 111P d.11 a-r rt. nvrvt, i.. tr.mprnfurc MIMI

l“ 1,. than v.lp., r prvtinurr ,* I purr watrr 01 IIIV
, a,,, I I rmp,r,l IIIL r , Thr I t.ml vru I urrh ,11 lhII

I ,W I 11,r IllIll III 111{, Wlll,l VK ,11 Llrr Wpll 1i -

hrm,t I-.11 Iul,v ilrr rnnrnbrr,’ I s .IINUII llmll~’, 1’.

ond Ill!, t rmpur.lLulrc dl I Irrv M 0 in u I n,, ma . ..
urml I m , ILII prra 1mi s)!!. At d L6uil Irmpt, k.ilulv
,!1 !I i ~, .n,,s %,. Mv,, ”” I ,%,.111 H 1(..,,i t ,9 ,, 11.,.t i 1.

tIIII ,11 ,IIIINII I !; 111,(11111 III ihr l\llt”t :lLl:Vil V

,11 Jltv a t,.! I t ,wII.vI II Isu) mt,unurr,l .

1111 L 11111 1 Is ,..1, II r’qul I illl Ilm, 11, .pr, rid..

1111.,11I ha. Iu%i I 11,11 ,SII III,, I fit.lhorm. AI ~1 ~ k
,Illd u,, ! , I ,1, I .,11 .1.,. ..VI I l!. {l, Lilt- kv,. ll,,n:,

t .\nr I ,. rqul I 1111bum I n fil,tiuut .,1 Bhl hnulr.

.111,,1 .11 .1111 ,1.11 11,11 1,1 Illr \llp. , I,la,,.. ulrm

1,,1 thl ,11 Ilvlll r.. .Illwlltil lb ..,, II ,. 1111111,,,,.

I 1.,1)- 1 Vqul I 1. hi’\,, 1.1 1 I!,IV,. 1., 11,.1, 1, ,, ,, ,,1 1., I
Vqlll 1 illl IllI’, ,

u! :;I,I

,.

::1 I

11‘1
l,,

u,
.1
●

.1

.-
, .,

ILIIO : I-l,g l~lm NI.:IU-IJI.

1,:,11 *. ,, .ll. w,. 1 h, I m.ml.,.l ,,ltlt ,. .1,.1 -s1,81,1,, n.

1,.~1,
f-!’”

,.,,J’”*, , , , , , ,
“,. , ,. ! m ,,., 1.,

, ,,.

11,, . : Ia.mpm.tnlutw d.,lwn.lm.n, I, I,, t ,10.,,1 III lIw,

lor th denorpti.vi O! m,limtu:. f- J t’ruit and
mllbbl .uminuun CUUI which irril, .! Iy Wab 111. ly

WFL , 1 ,c. , Lhe lam L druplut s cxctian ■ uA: Iuru

hiid Jufi L but-n rrmvrd, mnd I : , Lhti ratl,. ill
the vapnr prcr~url- Over Lhc mwl*L LU.11 Cl,

LIM. vapor preutiure ml ~rr waLcr fit the urn,

f ●mperaturc, wan ●quml 11, I

Thebr drm&lrpLi Wr meanurrmentn wrrfi .arri..d

w- at tw LemlW1.#l UrCn, 311.1 K ●nd ~2L!.~1 K.
Thr. numhrrrm ol thm dalm pt,inLm lnditnlr III,
uldk,r In bhi,h Lhr ddru uole La .&an. in M.,h L

tnne~ thr rquillhriwn wan ●uhicvwl ml~t,. Lhr

lammlm,raLurr 1,1 Lhr ●Ler rentnrvt,lr hnd bt.vn
4r up@ ., dr.~rt.r ur tw,,, lhuk r ,)dut lnK ●

n ●mtll lL.~h lrr m,,lfi Lurr Irmm LII. LIIirl ● w thv

vdpt, r I,rcr. surt mnd thvrmodyrramlt ilk LIVl Ly 1.11
1110 wnLvr da,. rramt. d. III a IFW L’.INtmh, h.wvvrr,

Lhr watr. r rvn~rvttlr tL~peru Lura. W,+II r,ll~rJ

nll~hily. ●n,’ adnurpl iIII1 Luttk II IALV . il’lllr,
rid”,, rpl iatr iilt! n): thr da. n,,rpLlcm It, ) in 1(.

ht. rllnllnguinhml from 4du,trplikul JI,IIIK

n, nnnin~ tuvvv: ,s1 th,, ddmt. rp! i,m I(. R ,11 IIIU
ik,,thrnn, Suth ndnorpLilln Irmdh 1!, d @slvr -

,,hlh, .Ih will IIL LIIntu Hnwl rutinrdlng I“iu. 1.)

TIIt. m~iasurtwwnth 11.I Fig. I nt.!!’ JI

l’IIlm It, . Th . p., inL 11, il,,wh I’i!inl I t III I.,x.
.,. , uh. h JIM tuka.in WiIh IIIV , i- Lt~pt’r.,Lurm.

,,1 Ill k. Iil,lw, %ll l’hlllllh 1 I .111 l.. , 11.., 1.,,1,
10M; .r., Lurr wdrn :alnud t,. 1;’.’ N,

Tl,r r,mllli< l.. I., :’ II IIWL I ur\,a ,: ,.l:’. iL

WII, II lb tJl Ia. d J 9tnn IItuJ aurvu ill *. .. II YIII .

nul]Mtr.~lv Irrnln, lt~~y. 1’ ,111,> 2:, Jlld .“, Ill’
,,,, II,, n ~r”,.r., 1,,,, ,.,,~~, ( ,., , ,.,:l, s,, “1,1, 1,

WI I 1 I,am ,Ii u, u, IIt.,1 a:. , a-r-t .wuhlln,: 1(, t rtlr

,.q,, [ I 11.1 Iun,, , I’tlllll .. ,’., 10, “ifl ,114, hll. wll Ill

I“I )!, :’, I.x, rpl IIMI Illr !1.11;1 1- I’IK, .“ 11.lv,
!.,.,,,, , ,,r~,!, 1,.,1 1,) ,. A,,, t I v 1,,:, , r. 4, 1,. I h,

U,II,I III l“i~, t .Ilc :b, r II mMIin.1 4?,’ h,

,1
1,
,
.1,:

.i. .

!1 ,

i
,, ,

,1

I

,,

III ,,,, :’” ;:q’”
,,,’ ., .

I ‘.
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1,.,,, ‘.
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llR, I Ilvmlc.lr,bl. wllh nilhlr anal mrl. nn14nl.18

Fqul I 11.1 In 11.1 dvm.,1 p! 18W nlld .lJmtll pl 1,111.



III 1111* LIIRV ,111, sv. tm w,, h III vrvhhuit

mIIil rtwmpwillim rqII! I Il,rilml WIIh lb,, t~ul JI
!It. K, 1111 w;ILt. r rt. hrrv,,lt .LI 11l”.. Ii, dnd

lht vu],,w pra,fi.:urt, ,11 tln W,IIPr 11111I .m Il)r,,, bt Bb-
OLLI III., !I)KIL.X. .IU WUI hy thu uutrr rvnorv,~ir

I Ornpt. r.l. ul 1, , ‘LIIII II Lht wnlrr rt, hwrv,, ir lrmprr-

.IIU IX. MI. dr{,l,l.rd I Ii III 11,,0,1 K, iIfml 1111 m,, lw -

Iurr in tlu tti, iIl Irll d: Illt!l!,l lull bv 1111 doll-l
PI* I Ill .. .

Tilt, ,I,llcra.nl k~,,,.1,, 1,,.ILI\, i,,r a,,lrrh.

PI, 11111III, III thr Jitirrt.nl IuvI.1~ ,11 m,, i,,lurr
,s1111, Ill 11, Ill,. . n%ll IF ,Illn, bll Ill I’l v.. f*. A 1.

nulvd ra,,.tlrdlnv I“IK. “I, Km b-:i III Flv.. o.
,, WII.,. IUVUI,, 1,, :1 dlti,l, .!1 I .[1 } 1,, , l,l!l ,1,1 1..11

Wllrll, 1111 Willrl 11.hl,lvn,ll Ivrlp.l,,lulr Il. ,11 K

h, II, W 11.I. ,..II It. ,Iwr, alulr,
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TAUU: I

FW.1: FNl,R(y, Ksnk,ll-i, AM) ENTlki I.lT (“11/JNl:rS N Ilk lLt.iOFLPll’M LE.: (IF

Fruilland Tuhbi Lumlnl.. h .lI,ll

Ff.i. l i%:l, ..1 lh. ,Llli. !.x, ~1,1 ,..,)V LtI., 1 L(lil -Il:,f,

,!r’, pi,,;, l W.,1,1 Ii, r 5UII;ILC ●i,rl. i 1,,11 Lmnp . ;Iltivilv

1,11 ,1,1 LIu ,..,,-. _, .’1 J R ill s ~ L

,, .Wrl

0.(1,

!1,1.’,

lil, i II, HHP
!:, ?.., h, ,,1.s:’ .“)

Ill 11.71,1

I:.’.. i Il. , ,,,

I; .,1 ,, .78),
I,. ..,hll [1.:8,8

!2., ,.”. .,. P,.

I,, NI.,
1,, .1 ,, .,,,,,

1. t,,
1.’:.. (,. ,!8

. . . . . . . . . . . . . . . . . . . . .

;,111! ;1 ,. W.1111 ,,, ,, I 1:; I ,,).1,,

Holler, p. 4

nk S4ml’lluti ISIITIMM Foil A (:u:l

\,,,,IIr pra.. nilrr iIl ,wlra. w,II,.I at (IM f,nrrr Itvnpel al IIra ,

Lhl, r?n,,,ivll,,?ll, ,11 LIVI IV.

111:, l,:;,. 111:;

I\&. 1s,11 ill,,! 1.,.81111K Will, I 1,1, ,11., 1,., ,1s,,,

I .11!, !11!1 1.1. 11!,1,.)l 111,,1 111,..1. I Ilc,rm, dvll,lml,

Vllll, .. .1,6 1,,1 I.nv h.wlplr .111v . PI I I Imlnlll v
,:, ,,, [, ,.,. ,,,, .I JI I 1,. rr , ,..wnpl, In,lla.lla hul, .

t.l. ml I., IIv (1”, ) sMi lt, r a.IItlmlVla. bm l,ih,v
I Iwrm,ulvn,mii, 1.1 ,.lwrt i r. ,11.v9.,,1 I u. 1,,. J I 1,., t

. ..1 !111,,11111.11 lit Iv ,,.. Wi.1 I ,

I 1111, ,1,11,,. ,Illd 9. 11111. 111.11.,.1,1 W!llvl ViIll ,1
42.1118.11 11, s,1, , ,..1 I nlt,llr. Ik I,, p 1,1 1111, dl, 4s,1 ,,

I 1,s1, 1,. ~. ,!1 11,,. i,,.llll,lln Ills, 111,11..11,.,1 Ill

“1.llllr I , Illr, .r Vd IllI’,. 1111, Ihl .11’I 1,11 t 11,. 1,.-I

p 1* I Ilrl, ,1,. p.l,,l ,1,1, ,. ,.1 I 111, V,lp.! ,1, I l\,l I 1,. s, ,

1,/ p,’, J. PI I., IUIIt ,.,1 III FIu, ;’, (I Jndrr I hr,.r
, ,.,,,1, I l,!,. . II,r l,,~nl II v 1,11 11.h null 1111, pll,r.-

butr I. II Iu, L nlr a.b.rnllnllv Idr. nl 1,.41 .)

TII1, Vll[kllplr’. 1111111ala. a .1 I I@llr! IBI*lIIIIIIK

t,! wmlul 1,, , ,wI lu Ihv uppvt rr~:ll,ns t-l lhr
.Irx., rpt 11,11 lv~ ,.1 11,1, m,,rpl 11.11 I 4,,1 hrrm.

NIB,II I v II I III Id m,,l w VUUI My ,muMI III, Lupp, I rd
i i W,lll,l ih h,,l n), unll,ll I;F,l lr, mn I 11,11 ltblll I I

II I , 111.11,~ Wlpill 1,,. !l 11, <n Ilulk Wfrlvl , ::, qm.-

Wllmll -111 pl 1 .lll~ I n 1111, 141, I 111,,1 Illr ,.ll#. lfiv

1,.1 ,:rrp, I ~ dlrl I,*,, ,1,,, I ,.” .,.,, “n. I 1,,, , ,,” I I,v

, rim,.., UIUI.11 1,, ,,1 ad , 1’1.r’lmpl. Ilvdl #*v.1.1111,911111Ilg

I .. 1,1.,1 .s 1111. 1,.lmllllll,, W.,lt.l ,,11,.,1,1,.,.

1,,-m, , ,nnna I WIIh ton, h ,, II)PI .

A II IHI 1,11 plIm.II,qwIInw I ,, ,,1,.vrvtihlr wllh

1 III. VIII I l.pl .,,, ,!1 V,, p,,l I ,.,,1 1,,,, , lhr 1,111I l,pv

K.II IWII UI..II VJpII I ...II 1,111 d., vramhrs t ,IW.11,1 [ha,

n,tilln l,, r Wp,ll?. lllnw ill Iulk wnlc, r. Thrr.,

rll Lr’. uPy I’lran$vh ,IVan lnl Iar,w.r Lhnu ,tvythln~

uhi. h t ,,uld IIV ,IU, rikl t,, I . . t ram,!! 1,,. I ,.1

~implv Ian,lbmma,~n nk unli, t m,,:vtula, 91P

rwm.vd, rnnrltanu-= III v,nt tIII, ion au, ,, nurl,l, ,
w ,111,1 ,3,1,1 .~l I K Ill (11 .,,1 im.ll., l ,Ov,,,, ,,w), ,1.

1ml I t .11 Id II 1111, lnl, it., 10 Ililh t .I*IS I.ur m,tkl
ILU, L II. mi, h :.It). I “,,,,, , ,,s, ,,1 ,.,,, ~,,,,$. .,,,, 1,

.1. n In.w ri,lnl ‘I ,1 t,l !1)4 ,It:.. ,rhc. d WI!,., ffp.; .

,1111 .,, ,1,. p.11 I Ill 111,. ,,al. nlrllod malrl 1.,1 I

I l-lum’rd ,

Th(-l , , “11 hv <11,111, hvml ,s1 , I q ,1,.,,,,,,,1, II).

Ulmul Whrlllrl *II ,,1 i w ,1,,.,.1 h,..l ,.1 ,,,1. . ..1.,.,1 ,

lhl~ I:v.ilrrrnlr. m , .,,” Ill I’ll’, 1 till Illr
.,,lm,.l 1,[ ill,, “, ,11111Ilh (.! , v,. ,. d .Illd 1. , 1!111 1I ,Ilu,.

11, , .11 ,111 11, IIlf. Iw,:lnw Ilblr ● 4 , l,, l., ,.

~ Id mh,,wn ml.,! 1, I’Ii, :,. N,,l,. l,, PIE, :
ll~v It,, . .,,,,,,,11, ,. ,. I 1,,.ll,t s, :., . 1/ l,lv, ulvr.

Iu, t h dm,a,,l pl itul and ti,l.mll pl 1,,11. ,:{.1 u I I I h
,IJ II” 11,. ..,, “ RI,, }!!,. Ii,, r, .Alq.:11 rlll 1$ I l,, 1,

m’hl 11P nlulll I II Irnl Irl?ln. u,, l all mn.i,l,,, r. I,r l,.,,

Ill,, .Vmlr.m V1.llrl .111,,. , (!l ,111 Ia.1,. 1,!, I I,, 1,”.1, ,
,, II I 1111..wl, l.. I h, . . “!1,1111)’ r !11 vi.., .

(1,,, ,Inl “ ❑l,,,. I b,l I I,,. 1,,,,,, , ,, IUII. I -b mvt

,,,~1., ,,”,” ,,,,,JN,:RL,,,,,,1,. ,,, ,,1 I,,,, , A. h,. w,, h SI , ,u, ~,. m

mrl tw ndma, t l.1 II*II ,

ada,,lha d UBU u ,,*I h I I hr tub! v I,a.lrnvrk mtls h 11 br
hlllb W“lwl , allll wm. llh, ,b ,11 1 Iln hl.lld I nr mll!l 1U*%V

.,1 1,11111,pv 1!.1 111,.11, 1.11,111 , IUlllll 1,111. , 1116’ I I Il.

1.!1!11I 1111Illrn , IWdl I I!.11. qll!ld ,,11 I ho. ,1,.. !!1 pl I ..,,
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For irULlil?nh III 0,0....-1),7.12 01 th. mlxl-

mum adnb, rpt. ,m t,n Iignlla , !Ili. Ila,irlx 1.1 nLII p-

LI .,11 nre h H-2,1] k.,.aI/m,, ],. lm t,l W~I,.I .

K.lll’1 1.,,

Thr. Ll!tr. ! Ii I wr} ‘ ●ad t,* I ha, maw vquli -

Ilh.in •~ fiIL. Idt.nlllia.ti III lIym. 7 ●,I,l !,

It,:. Irlv,,lvrh r,#.n.81rww.nl k ,*I, m , VI .Ido, ,.1
‘,,,r:. .,,,1 II**. :’ ,+.,1 ! ap,!lv t,, ● # ,,,, ,, ,,1

almwl 211 I -m I ,,, r. Thr ,,mdlnata,h ,.1 tlv.m,
: anal 1 all, Illlln, la.111 ; 1,,,1, lILII Ill 1“1,, 1,

I I IIIv ,Ialn 11, m 111(. throa t Ir, ata. m wvta. I. I.11 10,1
,,,, f 1,,. ,a”,,. ,,, ,1, ,~ , ,. h,,wuvwl 111,. Iw,, h.l, ulph
,.1 data w~,l Id Llrlll, ulml1nil, V,.1 v , I ,*R,. “,, r,.1.nl,.,,1

N., * ,.. I I,lvr IIUM L-.” Ill Ilr. h, II
1.,11. Il,d,m .- I Anal L-:. , hill 111,.11 II ,Ilunp.

,,1 ! u-): ,+a, ,111V ,1 Ill,. .,lhvl rtll). . “Ihl I’111.
lnl.h,l\l..l l!. I,pltilolu. 119’,. , ,,1,,1 II t,,,, l-r. ,U,.wl,
111,1 [ha ,. ,141 Iu,. Ihlr,l+ .,t tha. ,.uII., ..1 III,

rlin +Ihu, :,1 n, I l,, , a.tb,.l ,1, rl. $l J., ,;hn. wnm,,

11,. , l.,

Ill ;, ,111 . I 1111 ple~l..ll, Ihll,,,,l,, p!,. RIM,
..1 1., b., 1,11! 111 all, I.1..lllv. ;-1, 1., b f.

lmlb 1, ,, .,., !!11.1 I,, r,, Ivm ,111!1 k - ; 1 ,11111L -1.’ .11,

111 .1 111, 1,1 I.lnlllv, (k -’1 .11181. :11 ,,,,,.,,,1 l,,.
1,1!4 .,,1 h,,,,,,,., 8.1 ,., .. ,1 ., ,11!: .,: pa-ill! .1

Ill I“lti. ,8 1111 blllrll Itlll,. Illn,\l 11..!, 11111.

p,,llll 1!, III. llrhl . 1,,1 I,h,lmpia , Ill,,, k - I Uls. v,..,

Ii, m STAM1 1,1 i’,,lm L I , 11111+HIIIIPk-l III
.,, ,111.1 Ilw hl,ll I 1!1 Irllll k-’. dvh, 1 I I,,. Ill,

..ilnn 11. r.11.11 1,1 1111,.111 fl, n\,, iv-, !lll.!,.11 1,111

Iwl,,lln.n.l ,11.% Ul,l, h w, fi:hu Itlvnl I I 11,11 I.v
Ihl. L.qu:llhl l., 1,1 l“i~h. : ,111,1 !.

( ,Nrra.ldnlluunr. hVIWm.aUII UIIIII Ilhi ,Im Jnnl

Ll,,l I i,!, ,,,,,,,,31 h anmllll, llwhrll :lh L ,t,n* ly 1,!1
L.11 l,, !-H ,11,,1 L-n l,, k-l;) IIh 1,11 Ill,. YI,II,l.

!IIJII dl. tllmhd, Ihwr,vl I , m. .lIl, , ,11111,11,111
I lull II I.,llrlnl IIW Ilnlld ht. II IIIWII I I M,ll, !1,.1,7
vt. IF. nvni I:lhlv,

l.qulilbllm IiIII I,a I.... LI II I nh a m,.uy
111, ,! Il!w I,tilll Iv W,!,* I l,. I-.,,,..l l,, 11,,
, 11, ‘1111 Inl)w’ (., 1,! , b,.ll, ,w.1, I 1,,.4,1” , n
!.! I pl Il.,, ,1!1 I Ill. d,l~tll Ill 11.11 Ivy., mild !110, An. ! .

t In!l.11 1.11,,1 I,lllrlipv ,.! 1,,,1., II, l,. Ill ,“!,’

mt.lr F] IIIuII, .111 lhnl lhr ,,”1 Ull, rl !In,.,. V,. ,y

mm.I’ 1 p,rrn and very lnrpt. Intrrrml murlavu

P.ua H.-wi Lh!w I P,ren Ilhr thonr rlrncrlbrd. lhr
I’dal moisturr WUUIII It!uk rn,:h W)rt, Iilrr hulk

W,llvl .

I. A ltln, u~h llm. kv d,al. u mn,il, .1! c in VU.VY

~rr.tl tmuplrxlly iu 1110 hvhnv.. .r t-l ■ t,lhlnnlr

Ill ,,,,11, thlfi hrh.!vl (*r HII.u ilLI INII iii t.+kr!l .1..

11 h.1. l,; t,. rt,)a,a 1 111(. 91uc, .Iimplr I ,nrl It

❑,dvl. i,l dryin r., 1,, }:., P,*I . ?. TIM, I rur

b.lti,illkm 16 lhnl lht. qimlllc. ■tttia, ln nrr III I

I hnl 6 an III, uhrd in pr;bt t II r, nml 1111.v *IV WI,I I

wrv WI I . Air.11, thw t,u~luxlt irk W- ml,!, .1, I

Illmol,. t Ilk,. ml 11111 Mllll, lu:c Vrlith Ill, viill,.. 1,11
t h, LW,18., it I I ., .Ml!, ,.1 ha,hnv I ,,r ; t1,1.7M8WIyn, unlt

I In-r. a.m,r~ia,t. I a-ml I us f.lIIIw Cra,iu;ll rlh IIIyI .. I. VI, II

Will.11 t In ,,ll! 11,,i ph. h ,Illd Vlll I u,pi,. h ,111 , lull,, Ill,,

.Illlupl Iv --t.11 , lm;l.,ll, % will, 1A!,, ,111,1 :4. 111!111.

I I .. I 11,11,1,

:. TIM. llvhlrll I. 1,. Ill .Ill.!,.l ),1 1,,11 ;11(.,...1 I

I 8111 Ih ,.1 ,1 l,,lm bhli h nn.. l..l,. unth,l Kr,.uual

n ..1 I , ,,llva.1 b ,111, I I I 1)?111Iv I tiullltil W.111.l Ill

I ,1.I , I B. Ilm, s,,l hrIl dul Iny mr.. l 1 II :11 IEIII nn,l

raw a,lbalrll,na, d 11,.. ,1l-v , 1I wl i I n,,! h,. I.. 1 I):hl ,V

h ,11:,.1 11, I I ,. 111.w 1,,, ,,118111

i m ThI II I i~hl Iv IIIMIIIII W,”l VI ha. I P I II

rnplnin wtn I IN, mhvg..u dlnd .w,ll ,l~wr ,,1 “.1! ,val”

s .,.11 I nll 119. Ilr.llmd ,,,. N J) 11, Itlp IT,,,lyll”Rl, ,

, II, II IJII 1,.11. . MIl, h w.llr; WI I I 11,,1 1)1. Irm,.vr,l

till t h-. Ullll.1 ! ❑ 1.i M! Il. 1. dl.14-19111,, t illll 111,1, 0s81111F’< ,

)Illli w-l k w“. “up,, ,, ,,.,1 1,~ tl,,, 11.:;,

11,lh, l!ml.111 ,,1 Illvl, % ,



Ucc Heller, p. 6

RE}T.!UNCM

1,

:’ .

1,

., .

,, .

1.

1.

h.

,1 .

Ill,

11.

, ;,

11,

1,, .

G. IL. l!. }:llloct and F. F. Varrdorburgh,

“bbt,rmtory SLudlr!m nf Coal IlrytnB,

Pyrt,lysiu, and Ixrdmstiuu lrrr UCC,“
(1~

Lhvrlurenct, nnd ~blLirrn 0[ the ~ ‘w
~ru Ii.m l.~ina crfi ,) 1 AINI :, Nuumlurr,

TX, [ILI. 1-1, lUI.I.

h. A. Sil L.hi WLL, H. C. CUrl CLL, P. E. T~Jillll,
(;. n. 9. }.i litILL, and N. E. Vacdcrborwh,

“KlrrcI iLfi Of Subhl tusinoun CM I Ilryink, ”

FI Ith Annual Underu ruund~ I CmvarsloJ
,.,~, Alt ~irndrlf,, VA, IUIILI IH-:!l, 111711.

V, F. I’.lrry nnd 1.. (1, Uatmirr, “lfpf4rndln~,

Hi~wuri Sanln COLIIF hy FlaslI ILrylng, ”

U.$. IhLrtW 01 )lincn Iur l’rcmwnLn Liun aL

Cult. rtrdnt Suh.,ul ut Hlnun, OCL. , 1941), St, 1,

A. J. Johnnt,n ml G. N. AuLh, ‘uels mr~
\hmdlUb\ ion lLimlh&, Hrf;ruw-111 11, Ncw Mork.
Wil , p. ‘Ivj.

II , l’, N.lh\ Iim , ?4. KImII MU, IIIMIl’. 1.,
Kllil,l, .11., ~, V,*I. ‘)11, 19W, p. 1.

II, H. Wlthmwhhd, B, M, N.LIILII. II!II Il. S.

H,vliKumrry, ~, VIII, ‘II, ill)., , II. 21;’,

II. !i. lklLI~i,lb, A. .]. $i7iflIllIW, IIIld II, S.

P,ulv.,wwry, ~, VLII, ‘I!. I 17:1, p, 12.

X. Il. (ML’, “l”, uI: AIriIly Nl+ ond Illnwr.11

M,lllrl ,“ 11, Il. I.,.wry, Id.. t:ht.md~try III

l:$NII tiLi:l LJli I.11. Ull L’.#, Nw “for} , 111111.
-[):-117,

A. l’. [LIUVVI , “t:tmllt itm I. I h’ntrr III

l“,lil l..,” 11, ‘1, I,lwry, l:lIJlnnnh, t.hcmillry,

M 1“1.,11 I’ll llrNIIIII~, Wi 1{. y, Now Y, IL’!+,
1,1,,!, ,,1s, I,!ml.;n l,,

l{, 11, An,lrrk,w, K. K. 11,111, I. h, I.e. i.y,

,Illd k, l“, rlll. 111, .1, ‘ :. l:hmn. , i’ul , Ml,

lll’1 1,, y. 1,1(,m.

II. l’. H.llLIMl~ illld l’, l., U,lk,. rm J,, ,
Qlf.1, V.,1. ‘Ill, 1’1/1, Il. Ilm.

A. H. Y.,,ln Mul, ~~y!!, kt,l. l?, 1’17.1,
,1, :,1$.

[.. Il. H. 1,111 !,11 ,,1 .1, p. I,mtmn, ~

~1~.,~m.,, VIII. IIh, Iql,ll, l,. Ill.

H. ::. lvtmu~nr and A. I..ihlrl , “!k,rpliuu
III U,, twr IIV I. IKI, III.,” ~~~

II,JIII. J!lI!llpll J#l Ill, ilrLlllll, (:(111111I I ,11. . . . . . . . .
:;, IIVII 1181 UIIII Inilumlri.11 Ih. mvnrrhl
N,*w 11,.1111 , VIII, 1’, , l{l’, (,, 1111. WI-W,

.’. N, Ill, ll!,l, ! ilnll Il. l:. I.lpplvl., J.

1,,11.11 , , VI* I . 1, I’lfl+n l!. tn.


